Preparation of surface multiple-coated polylactide acid drug-loaded nanoparticles for intranasal delivery and evaluation on its brain-targeting efficiency.
To prepare a mixture of multiple-coated aniracetam nasal polylactic-acid nanoparticles (M-C-PLA-NP) and evaluate its stability preliminarily in vitro and its brain-targeting efficiency in vivo. The solvent diffusion-evaporation combined with magnetic stirring method has been chosen for the entrapment of aniracetam. The M-C-PLA-NP was characterized with respect to its morphology, particle size, size distribution and aniracetam entrapment efficiency. The in vivo distribution was studied in male SD rats after an intranasal administration. In vitro release of M-C-PLA-NP showed two components with an initial rapid release due to the surface-associated drug and followed by a slower exponential release of aniracetam, which was dissolved in the core. The AUC0 → 30 min of M-C-PLA-NP in brain tissues resulted in a 5.19-fold increase compared with aniracetam solution. The ratios of AUC in brain to that in other tissues obtained after nasal application of M-C-PLA-NP were significantly higher than those of aniracetam solution. Therefore, it can be concluded that M-C-PLA-NP demonstrated its potential on increasing the brain-targeting efficiency of drugs and will be used as novel brain-targeting agent for nasal drug delivery.